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ABSTRACT: 

PURPOSE: To enable a package structure to be of surface mounting type and to be 
easily matched to an external circuit in impedance by a method wherein a 
transmission line such as a micro-strip line is formed throughout a 
surface-side signal line and a rear-side signal line and controlled in specific 
impedance by through-holes. 

CONSTITUTION: An insulating board 44 provided with through-holes 56 and 58 
where a semiconductor chip 42 is mounted, a rear-side ground pattern 52 formed 
on the rear of the insulating board 44, and a front-side ground pattern 48 
connected to the rear-side ground pattern 52 are provided. A surface-side 
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signal line 46 which forms a transmission line with the surface-side ground 
pattern 48 and/or the rear-side ground pattern 52 and a rear-side signal line 
50 which forms a micro-strip line with the surface-side ground pattern 48 
connected to the surface-side signal line 46 are provided. By this setup, a 
package structure of this design can be easily matched to an outer circuit in 
impedance. 
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Speci f icat ion 

1. Title of the Invention : PACKAGE STRUCTURE 

2 . Claim 

1. A package structure, characterized by the fact that 
being equipped with a semiconductor chip, an insulating substrate 
in which said semiconductor chip is placed on the surface and 
which has first through holes for a signal line and second 
through holes for a ground, a back face-side ground pattern 
formed on the back face of the above-mentioned insulating 
substrate, a surface-side ground pattern which is formed in a 
region including the peripheral edge part of the surface of the 
above-mentioned insulating substrate and connected to the above- 
mentioned back face-side ground pattern via a conductor in the 
above-mentioned second through holes, a surface-side signal line 
which is formed on the surface of the above-mentioned insulating 
substrate, connected to an input terminal or output terminal of 
the above-mentioned semiconductor chip, and forms a transmission 
line with the above-mentioned surface-side ground pattern and/or 
the above-mentioned back face-side ground pattern, a back face- 
side signal line which is formed on the back face of the above- 
mentioned insulating substrate, connected to the above-mentioned 
surface-side signal line via a conductor in the above-mentioned 
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first through holes, and forms a microstrip line with the above- 
mentioned surface-side ground pattern, and an elect roconduct ive 
cap which covers the above-mentioned semiconductor chip on the 
above-mentioned insulating substrate and the above-mentioned 
surface-side signal line and is connected to the above-mentioned 
surface-side ground pattern. 

3 . Detailed explanation of the invention 
[0001] 

(Industrial application field) 

The present invention pertains to a package structure. In 
particular, the present invention pertains to a package structure 
suitable for packaging semiconductor chips of microwaves, 
monolithic integrated circuits, hybrid integrated circuits, etc. 

[0002] 

{Prior art) 

The purpose of a package structure as a container of 
semiconductor elements is to drawn out electric terminals and to 
prevent the faults and degradation of semiconductor chips by 
blocking the semiconductor chips from an external air. As such a 
package structure, for example, there are conventional package 
structures shown in Figures 6-8. 

[0003] In a package structure 10 shown in Figures 6 and 7, a 
semiconductor chip 14 placed on a metal 12 and part of four lead 
terminals 16a, 16b, 16c, and 16d connected to input and output 
terminals of the semiconductor chip 14 are covered with a metal 
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cap 20 (not shown in Figure 6) via an electric insulator 18 such 
as ceramic and glass. Also, as shown in Figure 7, only the lead 
terminals 16a, 16b, 16c, and 16d are protruded as a microstrip 
line to the outside of the metal cap 20. 

[0004] Also, in a package structure 22 shown in Figure 8, a 
semiconductor chip 24 is arranged in a box 26, and leads 28a, 
28b, 28c, and 28d connected to input and output terminals of a 
semiconductor chip 24 are drawn out to the outside through walls 
30a and 30b of the box 26. 

[0005] 

(Problems to be solved by the invention) 

Various kinds of said package structures have been used. 
However, in the package structure 10 shown in Figure 7 among 
them, it is necessary to fix the entire part of the package 
structure 10 to a circuit substrate on which the package 
structure 10 is arranged by screws, and the surface mounting is 
impossible . 

[0006] In the package structure 22 shown in Figure 8, since it is 
necessary to install the leads 28a, 28b, 28c, and 28d in the 
manufacturing processes of a package, the manufacturing processes 
are complicated, and it is difficult to match the impedance with 
an external circuit. In consideration of the above-mentioned 
problems, the purpose of the present invention is to provide a 
package structure that can be surface-mounted and has an easy 
impedance matching. 

[0007] 
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(Means to solve the problems) 

In order to achieve the above-mentioned purpose, the 
package structure of the present invention is 

equipped with each element of (a) a semiconductor chip, (b) an 
insulating substrate in which said semiconductor chip is placed 
on the surface and which has first through holes for a signal 
line and second through holes for a ground, (c) a back face-side 
ground pattern formed on the back face of the above-mentioned 
insulating substrate, (d) a surface-side ground pattern which is 
formed in a region including the peripheral edge part of the 
surface of the above-mentioned insulating substrate and connected 
to the above-mentioned back face-side ground pattern via a 
conductor in the above-mentioned second through holes, (e) a 
surface-side signal line which is formed on the surface of the 
above-mentioned insulating substrate, connected to an input 
terminal or output terminal of the above-mentioned semiconductor 
chip, and forms a transmission line with the above-mentioned 
surface-side ground pattern and/or the above-mentioned back face- 
side ground pattern, (f) a back face-side signal line which is 
formed on the back face of the above-mentioned insulating 
substrate, connected to the above-mentioned surface-side signal 
line via a conductor in the above-mentioned first through holes, 
and forms a microstrip line with the above-mentioned surface-side 
ground pattern, and (g) an electroconduct lve cap which covers the 
above-mentioned semiconductor chip on the above-mentioned 
insulating substrate and the above-mentioned surface-side signal 
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line and is connected to the above-mentioned surface-side ground 
pattern . 
[0008] 

(Operation) 

In the package structure of the present invention, the 
surface-side signal line forms a transmission line such as 
microstrip line and coplanar strip line with the surface-side 
ground pattern and/or the back face-side ground pattern, and the 
back face-side signal line forms a microstrip line with the 
surface-side ground pattern. Furthermore, since the surface-side 
signal line and the back face-side signal line are connected via 
the conductor in the through holes, the characteristic impedance 
is adjusted by the size of the through holes, etc., so that the 
impedance can be easily matched with an external circuit. Also, 
the package structure is placed on the circuit substrate, and the 
back face-side signal line and the wiring pattern on the circuit 
substrate are connected by soldering, etc., so that the surface 
mounting is realized. 

[0009] /3 
(Application example) 

Next, referring to the attached figures showing an 
application example of the present invention, the application 
example of the present invention is explained. Figure 1 is an 
oblique view showing a package structure 40 of an application 
example of the present invention. Figure 2 is a cross section of 
II-II of Figure 1. 
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[0010] The package structure 40 is equipped with an insulating 
substrate 44 on which a semiconductor chip 42 is placed, a 
surface-side signal line 46 formed on the insulating substrate 
44, a surface-side ground pattern 48 formed on the surface of the 
insulating substrate 44 so that the surface-side signal line 46 
may be enclosed, a back face-side signal line 50 (see Figure 2) 
which is formed on the back face of the insulating substrate 44 
and connected to the surface-side signal line 46, a back face- 
side ground pattern 52 (see Figure 2) which is formed on the back 
face of the insulating substrate 44 and connected to the surface- 
side ground pattern 48, and an electroconduct ive cap 54 which 
covers the semiconductor chip 42 on the insulating substrate 44 
and the surface-side signal line 46 and is connected to the 
surface-side ground pattern 48. 

[0011] The insulating substrate 44 has several first through 
holes 56 (see Figure 2) for a signal line and several second 
through holes 58 (see Figure 1) for a ground. Also, the surface- 
side signal line 46 is connected to the input terminal or output 
terminal of the semiconductor chip 42, and the surface-side 
signal line 46 forms a microstrip line with the back face-side 
ground pattern 52. Also, the back face-side signal line 50 is 
connected to the surface-side signal line 46 via a conductor in 
the first through holes 56 and forms a microstrip line with the 
surface-side ground pattern 48. Since the microstrip line, as 
shown in Figures 1 and 2, is formed on a protruded part 60, the 
position during the surface mounting is easily detected, so that 
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the yield can be improved. Also, the back face-side ground 
pattern 52 is connected to the surface-side ground pattern 48 via 
a conductor in the second through holes 58 . 

[0012] Next, the method for manufacturing the package structure 
40 of this application example is explained. First, the external 
shape of the insulating substrate 44 such as alumina substrate 
and the through holes 56 and 58 are worked by a C0 2 gas laser. 
Next, the surface-side signal line 46 is metalized by a thick 
film conductor of Au, and the surface -side ground pattern 48, 
back face-side signal line 50, back face-side ground pattern 52, 
and through holes are formed by an Ag-Pd thick film conductor. 
Next, the semiconductor chip 42 such as monolithic microwave 
integrated circuit is die-bonded on the insulating substrate 44 
by an eutectic solder such as Au-Sn and bonding-wired by an Au 
wire of 25 //met). Then, the elect roconductive cap 54 is welded 
onto the surface-side ground pattern 48 by a parallel seam 
welding method, so that a package structure is completed. Then, 
the back face side of the insulating substrate 44 is soldered to 
a mother board on which a pattern matched with the back face 
pattern of the insulating substrate 44 is formed by an eutectic 
solder such as Sn-Pb. 

[0013] Also, the shape of the protruded part 60 of the package 
structure 40 of this application example may be the shape of a 
protruded part as shown in Figure 3 . A modified example of the 
insulating substrate 44 is shown in Figure 4. As seen from 
Figure 4, a substrate can also be formed by superposing two 
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sheets of insulating substrates 64 and 66. In this case, through 
holes are formed in each insulating substrate 64 and 66, and 
signal lines of the surface and the back face are connected. 
[0014] Next, an example in which ceramic is used as the material 
of the cap is shown in Figure 5. In a cap 70 made of the 
ceramic, its inner wall 72 or outer wall 74 is metalized (the 
outer wall is metalized in Figure 5) , and the surface metalized 
is connected to the ground pattern of the surface of the 
insulating substrate 44, so that an electromagnetic blocking 
effect can be obtained. The cap 70 is metalized by plating, 
spreading of an electroconduct ive paint, spreading a thick film 
paste, etc. 

[0015] Also, in the package structure of the above-mentioned 
application example, a microstrip line is formed between the 
surface-side signal line 46 and the back face-side ground pattern 
52, however a coplanar strip line between the surface-side signal 
line and the surface-side ground pattern and a grounded coplanar 
strip line between the surface-side signal line and the surface- 
side and back face- side ground pattern may also be formed. 

[0016] Also, the surface-side signal line and the back face-side 
signal line are connected via the conductor in the through holes, 
the characteristic impedance can be matched with 50 Q, for 
instance, by adjusting the size of the through holes, etc. Also, 
since the surface-side ground pattern and the back face-side 
ground pattern are connected via the conductor in the through 
holes, the ground of the surface can be reinforced by increasing 
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the number of said through holes. 
[0017] 

(Effects of the invention) 

As explained above, according to the package structure of 
the present invention, a transmission line such as microstrip 
line is formed over the surface-side signal line and the back 
face-side signal line, and the characteristic impedance can be 
adjusted by the through holes. Therefore, with the adjustment of 
the impedance of an external circuit to a prescribed impedance, 
the impedance with the external circuit is easily matched. 

[0018] Also, the package structure is placed on the circuit 
substrate, and the back face-side signal line and the wiring 
pattern on the circuit substrate can be connected by solder, 
etc., so that the surface mounting can be made easy. 

4 . Brief description of the figures 

Figure 1 is an oblique view showing the package structure. 

Figure 2 is a cross section of II-II of Figure 1. 

Figure 3 is an oblique view showing a modified example of a 
protruded part. 

Figure 4 is a cross section showing the case where two 
sheets of insulating substrate are superposed. 

Figure 5 is a cross section showing the case where a ceramic 
cap is used. 

Figure 6 shows a conventional package structure before being 
covered with a cap. 
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Figure 7 is a cross section showing the case where the cap 
is covered on the substrate shown in Figure 6. 

Figure 8 is an oblique view showing another conventional 
package structure. 
Explanation of numerals: 
40 Package structure 
42 Semiconductor chip 
44 Insulating substrate 
46 Surface-side signal line 
48 Surface-side ground pattern 
50 Back face-side signal line 
52 Back face-side ground pattern 
54 Electroconduct ive cap 
56, 58 Through holes 
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